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FINAL REPORT

The Energetics, Kinetics and Topography of Interfaces

Grant M-AFOSR-68-1360

A. Original Objectives

The objective of this research was to theoretically analyze and experi-
mentally investigate the various contributions which comprise the energy of
both a stationary or moving interface between two ghazes plus how this energy
changes with the detailed topography and chemical composition of the inter-
face. It was further designed to reveal the important role these considera-
tions, extended to include point and line defects, play in those processes

that are surface controlled.

B. General Accomplishments

An entirely new foundation for the investigation of interfaces has been
laid and partially consolidated. By detailed investigation of the five com-
ponent parts of the excess free energy of an interface, it has been possible
to clearly model many complex multi-parameter, multi-variable processes taking
place at interfaces. This understanding will be of significant aid to many
application sreas: processing (phase transformations, foams, emulsions,
aerosols, catalysis, coagulation); protection (coatings, paints); adhesion
(joining, brazing); corrosion and degradation; unique properties (composites,

films, membranes),




A very tangible result has been some 40-50 publications of which over
half are already in print whereas the remainder are still in the manuscript
stage and have either been submitted or will be submitted during the next
three months, Another important consequence of this work has been the sup-
port and scientific development of 14 Ph,D. students (6 overlapping from the -

previous "Crystailogenics™ grant),

C. Significant Accomplishments

(a) The development of an entirely new theoretical procedure for evalua-
ting the cost of surface creation during phase transformations. This allows,
for the iirst time, a procedure for assessing the stability of faceted inter-
faces and interface anisotropy effects during phase transformations.

(b) The development of a simple yet powerful model of how a hydrogen
pump could operate during stress corrosion cracking. This is part of a novel
new approach to stress corrosion which treats it theoretically as an inter-
face instability problem and analyzes it after the manner of a phase trams-
formation.

(c) The development of a realistic model of a liquid for treating crystal-
liquid interactions whether it be for crystallization application or corrosion
application. This "mobile-liquid" mode) is a significant advance over the

standard "lattice-liquid" model in present use.
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